
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



SCIENCE 

A WEEKLY JOURNAL DEVOTED TO THE ADVANCEMENT OF SCIENCE, PUBLISHING THE 

OFFICIAL NOTICES AND PROCEEDINGS OF THE AMERICAN ASSOCIATION 

FOR THE ADVANCEMENT OF SCIENCE 



Friday, June 21, 1907 



CONTENTS 

Linnaeus as a Zoologist : Db. J. A. Allen . . 953 

Scientific Books: — 

Hydrates in Aqueous Solution: Pbofessob 
Louis Kahlenbebg. Lodge on Electrons 
or the Nature and Properties of Negative 
Electricity : Pbofessob H. A. Bumstead . . 962 

Societies and Academies: — 

The Geological Society of Washington: De. 
Feed E. Weight. The Philosophical So- 
ciety of Washington: R. L. Fabis. The 
Anthropological Society of Washington: 
J. M. Cassanowicz. The Chemical So- 
ciety of Washington: J. A. LeClebc. The 
Torrey Botanical Club: Ds. C. Stuabt 
Gageb. The Iowa Anthropological Asso- 
ciation: J. H. Paabmann 965 

Discussion and Correspondence: — 

The First Species Rule — an Objection: Dr. 
F. A. Batheb. The Great Inferior Tusked 
Mastodon of the Loup Fork Miocene: 
Chables H. Stebnbeeg. Concerning Steno: 
C. K. W 970 

Special Articles: — 

On Sun-spots: Pbofessob Cabl Babtjs. 
Does the Mammalian Heart obey the Law 
for Chemical Reaction Velocities as influ- 
enced by Temperature? Charles D. Snydeb. 
The Flanking Detrital Slopes of the Moun- 
tains of the Southwest: Pbofessob Wil- 
liam P. Blake 972 

Quotations: — 

The Presidency of the Massachusetts Insti- 
tute of Technology 978 

Current Notes on Meteorology and Clima- 
tology : — 

Meissner's ' Meteorologische Elemente ' ; 
' Internationaler Meteorologischer Kodeac': 
Pbofessob R. DeC. Wabd 979 

Academic Salaries 980 

Scientific Notes and News 981 

University and Educational News 984 



MSB. Intended for publication and books, etc., intended foi 
review should be sent to the Editor of Science, Garrison-on- 
Hudson, N. Y. 



LINNAEUS AS A ZOOLOGIST 1 
Carolus Linnaeus, later known as Carl 
von Linne, was born at Roeshult, in the 
province of Smaland, Sweden, May 13, old 
style, 1707, and died at Hammerby, near 
Upsala, on January 10, 1778. His grand- 
father was a farmer; his father, a clergy- 
man. Young Linnaeus, the future natural- 
ist, was intended by his parents for the 
ministry, and his early education was con- 
ducted with this end in view. At the age 
of ten, he was sent to the Latin school at 
Vexio, but after seven years at this school 
he was found to be so deficient in his 
scholastic studies that his parents thought 
of apprenticing him to a shoemaker. 

While at Vexio, much of his time was 
devoted to the study of plants and insects, 
an inclination apparently favored by his 
master, who was himself greatly interested 
in botany. Fortunately young Linnaeus 
was rescued from his threatened degrada- 
tion by Dr. John Rothman, a physician of 
Vexio, who recognized his superior abilities 
and appreciated his interest in natural his- 
tory. He took him into his own home, 
where for a year Linnaeus continued his 
botanical studies, aided by the advice and 
library of his patron. At the age of 
twenty he entered the University of Lund, 
where he soon found himself without means 
of support, through the death of his patron 
and friend, the kind-hearted physician of 
Vexio. Fortunately he soon won the 
friendship of Dr. Kilian Stobaeus, the pro- 
'Read at the exercises of the New York Acad- 
emy of Sciences in commemoration of the two 
hundredth anniversary of the birth of Linnaeus. 
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fessor of botany and medicine, who made 
him a member of his family. Here he had 
access to books and to a small museum of 
natural history, and found much leisure 
for exploring the neighboring country and 
for collecting objects of natural history. 
At the end of a year he went to Upsala, 
where, under Eudbeck and Eoberg, he ad- 
vanced rapidly in medicine and botany. 
Here he won the friendship of the re- 
nowned Olaf Celsius, whom he later char- 
acterized as the best botanist in Sweden, 
and of Artedi, a fellow student, who after- 
wards became the founder of ichthyology. 
During his whole course at Upsala, it is said 
that he did not hear a single public lecture 
on either anatomy, botany or chemistry, 
but he and Artedi, in good-tempered ri- 
valry, were devoting their energies to nat- 
ural history, Linnaeus to plants, birds and 
insects, and Artedi to amphibia and fishes. 
Linnaeus here also began the preparation of 
his epoch-making works on botany and of 
the first edition of his ' Systema Naturae,' 
published a few years later in Holland. 

In 1732, at the age of twenty-five years, 
he was commissioned by the Upsala Acad- 
emy of Sciences to make a tour of explora- 
tion in Lapland in the interest of natural 
history. He left Upsala on the twelfth of 
May, and after an absence of five months 
returned to Upsala on the tenth of October. 
This remarkable journey of 4,600 miles was 
made partly on horseback, partly by boat 
and partly on foot; it extended northwest- 
ward across the Norwegian Alps to the 
coast of Norway beyond the Arctic Circle ; 
the return journey was made by way of 
eastern Finland. It was an undertaking 
of great hardship and much danger, being 
performed alone, aided only by local guides 
employed to conduct the way from one 
point to another. On his return a report 
of his journey was presented to the acad- 
emy, but it remained in manuscript until 
translated and published in English by 



Dr. James Edward Smith, the first presi- 
dent of the Linnaean Society of London, in 
1811. 2 The botanical results, however, 
were published separately by Linnaeus him- 
self, in 1737. 

The following year was spent at Upsala, 
where he attempted to eke out his scanty 
means of support by giving lectures on bot- 
any, mineralogy and chemistry. This 
proved contrary to one of the statutes of 
the university, to the effect that no one 
should give public lectures who had not 
obtained his doctor's degree, which statute 
was invoked against him by Eosen, the 
successor to Eudbeck in the professorship 
of medicine and anatomy, who was jealous 
of Linnaeus 's abilities and attainments. 
Deprived of this financial resource, he took 
some of his pupils on excursions into the 
neighboring mountains, where he met the 
governor of the province of Dalecarlia, who 
sent him to explore and report on certain 
copper mines in which he was interested. 
While on this journey he gave lectures at 
Fahlun on mineralogy and assaying. Here 
he made the acquaintance of Dr. Moraeus, 
a learned and wealthy physician of the dis- 
trict, and his two daughters, to one of whom 
he beeame betrothed; the father, however, 
insisted on deferring the marriage till Lin- 
naeus had completed his professional studies 
and obtained his medical degree. For this 
purpose, in the spring of 1735, he jour- 

2 The herbaria, library (about 2,500 volumes') , 
manuscripts and correspondence of Linnaeus were 
offered by his widow and daughters, 'by the ad- 
vice of friends,' to Sir Joseph Banks, ' for the 
sum of a thousand guineas ' ; Sir Joseph, not feel- 
ing inclined to the purchase, recommended it to 
the consideration of his friend Doctor (later Sir) 
J. E. Smith, by whom these treasures were se- 
cured and transferred to England (Turton, 'Life 
and Writings of Linnaeus,' 1806, p. [39] ) , and 
later passed into the possession of the Linnaean 
Society of London, founded in 1788 through the 
efforts of Dr. Smith, who was its first president. 
( See Jardine's ' Naturalist's Library,' Vol. I., 
1833, p. 58.) 
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neyed to Lubek and Hamburg, and later to 
Holland, where, in June, be received from 
the University of Harderwyk the degree of 
doctor of medicine. At Leyden he became 
acquainted with the leading men of seience 
of that city, which soon led to his engage- 
ment by Dr. George Cliffort, a wealthy 
burgomaster of Amsterdam, to take charge, 
at a liberal salary, of his extensive museum 
and botanic garden. Later he was sent by 
him to England to secure rare plants for 
his garden, with a letter of introduction 
from the great Boerhave to Sir Hans 
Sloane. He thus eame in contact with the 
botanists of London, where, however, his 
reception was not always cordial. 

On his return to Holland he was offered 
the position of government physician to the 
Dutch colony in Surinam, which he pru- 
dently declined, and became an assistant to 
his friend Van Koyen at the botanic garden 
in Leyden. After a brief visit to Paris, he 
returned to Stockholm in September, 1738, 
where he determined to settle as a physi- 
cian. Notwithstanding his fame abroad 
and his skill as a botanist, the pecuniary 
returns from his profession were at first 
small, but they gradually increased, and, 
obtaining some government patronage, his 
marriage to Miss Morasus was celebrated on 
June 26, 1739. 

He remained only three years in Stock- 
holm, during which period he helped to 
found the Koyal Academy of Sciences of 
that city and served as its first president. 
In 1741, under an order from the govern- 
ment, he made a journey through Oland 
and Gothland. In the same year, he was 
called to the chair of botany at the Uni- 
versity of Upsala, a position to which he 
had long aspired and which he filled for 
thirty years, when impaired health com- 
pelled him to resign his official duties and 
to discontinue his literary labors. The 
University of Upsala, through the fame of 
Linnaeus, became widely renowned as a seat 



of learning, and attracted students from 
various parts of Europe. During these 
years of almost uninterrupted activity, 
most of Linnaeus 's numerous botanical and 
other works were published, the material 
for which reached him in ever-increasing 
abundance, not only from distant parts of 
Europe, but from Siberia, China, India, 
Egypt, South Africa and North and South 
America. 

Academic honors were showered upon 
him by all the learned societies of Europe ; 
a gold medal was struck in his honor by the 
nobles of Sweden, and in 1757 he was cre- 
ated by King Frederic a Knight of the 
Polar Star and admitted to hereditary no- 
bility. Foreign courts made overtures for 
his presence, and his own country neglected 
no opportunity to do him honor. His 
death in 1778, after six years of invalidism 
resulting from an attack of apoplexy, was 
recognized as a national calamity ; the Uni- 
versity of Upsala went into mourning, and 
the king ordered a medal to be struck in 
his memory. 

Although cramped by poverty during the 
earlier part of his career, prosperity did 
not long withhold her smile; not only were 
the nobles of his country his patrons, but 
he was an especial favorite of both King 
Frederic and his queen. Through various 
emoluments showered upon him he was 
able, later in life, to purchase a large estate 
and to construct for himself a museum, 
wherein he gathered the largest collection 
of botanical treasures that at that time had 
anywhere been brought together. He was 
happy in his domestic relations, and lived 
to see his son succeed to his chair at the. 
University of Upsala, 

Although Linnaeus 's publications relate 
mainly to botany and medicine, they cover 
the whole realm of natural history. His 
earliest contribution to science is generally 
considered to be his 'Florula Lapponica,' 
the first part of which appeared in the 
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Transactions of the Swedish Academy in 
1732. 3 This was followed by the first edi- 
tion of his ' Systema Naturae, ' published in 
Leyden in 1735. The 'Fundamenta Bo- 
tanica' followed in 1736, and was later en- 
larged and republished as the 'Philosophia 
Botanica,' in 1751. During the next ten 
years various other botanical publications 
appeared in rapid succession. His 'Fauna 
Suecica,' published in 1746, was his first 
special work relating to zoology. It is also 
notable as being the first work especially 
devoted to the entire fauna of any country. 
It was republished, with many additions, in 
1761. Other botanical and several medical 
works followed during the next seven years, 
including his monumental 'Species Plan- 
tarum,' published in 1753. In the same 
year also appeared the 'Museum Tes- 
sianum,' consisting chiefly of descriptions 
of minerals and fossils, the latter mainly 
shells and corals, and in 1754 the 'Museum 
Adolphi Friderici,' relating exclusively to 
exotic animals. This was a folio with 33 
plates, the most extensive and most elabo- 
rately illustrated of all of Linnaeus 's works. 
Two important medical works appeared in 
1760, and his third zoological work, the 
'Museum Ludovieiae Ulricae,' in 1764, a 
thick octavo, to which was annexed the 
second part of the 'Museum Adolphi 
Friderici. ' 

During these thirty years of marvelous 
scientific activity, Linnaeus also contributed 
many papers to the transactions of the 
Upsala and Stockholm Academies and to 
the 'Amoenitates Academici.' The latter, 
in ten octavo volumes, consists of disserta- 
tions or academical theses, mostly by his 
students, selected, edited and published by 
him, and thus may be regarded as of equal 
authority with his own writings. Seven 

'His 'Hortus Uplandicus ' is said to have ap- 
peared one year earlier. See 'List of the Works 
of Linnaeus,' in Jardine's Naturalist's Library, 
Vol. I., 1833, p. xvii, foot-note. 



of these volumes were published during 
his lifetime and contain a number of his 
own minor papers. 

This brief outline of Linnaeus 's life, his 
opportunities, and the published results 
of his scientific labors, affords the basis for 
the consideration of Linnaeus as a zoologist. 
As has been shown, he was primarily a 
botanist; he was also a mineralogist, an 
entomologist and a conchologist, but only 
incidentally a vertebrate zoologist. In this 
field his interest was less strong, his oppor- 
tunities for research the most restricted. 
His zoological writings, exclusive of a few 
minor papers, are comprised in the 'Fauna 
Suecica,' the 'Museum Adolphi Friderici,' 
the 'Museum Ludovieiae Ulricae' and the 
several editions of his 'Systema Naturae.' 
The first edition, appearing in 1735, was a 
folio of only 12 pages, consisting merely 
of a conspectus of his ' Systema, ' in tabular 
form. The second edition, published in 
1740, was an octavo of 40 pages, in which 
were added, for the animal kingdom, the 
characters of the groups. The sixth, pub- 
lished in 1748, was greatly enlarged, the 
zoological part alone consisting of 76 pages, 
illustrated with six plates, or one for each 
of his six classes of animals. The tenth, 
published in 1758, was in two octavo vol- 
umes, of which the zoology formed the first 
volume, consisting of 824 pages. The 
twelfth, and the last edition revised by the 
author, was issued in three volumes, the 
first of which, containing the zoology, and 
comprising 1,427 pages, appeared in 1766. 
Thus in thirty-three years this work grew 
from a brochure of 12 pages to a work of 
2,400 pages. 

The first edition of the 'Systema' was 
published when the author was only twenty- 
eight years old, during his sojourn in Hol- 
land ; he had never previously been beyond 
the confines of southern Sweden, except 
on his journey to Lapland and Finland in 
1732, and he had had access to no large 
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collection of animals. Thus his resources 
for such an important undertaking were 
extremely limited, being restricted to his 
own considerable first-hand knowledge of 
the fauna of Sweden, to the few specimens 
of exotic animals he had been able to see 
in Lund, Upsala and Stockholm, and to the 
scanty literature of the subject there avail- 
able. When the second edition appeared, 
in 1740, he had spent less than three years 
and a half in foreign countries, mainly in 
Holland with single brief visits to London 
and Paris, but his interests on these occa- 
sions were botanical and not zoological. 

The sixth edition (the third revised by 
the author), published in 1748, was in effect 
a synopsis of the fauna of Sweden, filled in, 
as regards the fauna of the rest of the 
world, by compilations from his predeces- 
sors. Strange as it may seem, outside of 
the tropical genera Simia, Bradypus, Dasy- 
pus, Myrmecophaga and Manis, this edition 
enumerates only thirteen species of mam- 
mals not found in Sweden. Only 140 are 
recorded for his whole class 'Animalium 
quadrupedium, ' one third of which are 
Scandinavian. 

This analysis could be extended to other 
classes with practically similar results. The 
class Insecta, for example, includes only 13 
species that are not also recorded in the 
'Fauna Suecica,' showing how limited was 
his knowledge of the world's fauna at 1748. 

The tenth edition (the fourth revised by 
the author), published in 1758, is the epoch- 
making work in the history of zoology, as in 
this the binomial system of nomenclature 
for the whole animal kingdom is introduced 
for the first time. The work is also greatly 
enlarged, and the classification greatly im- 
proved, especially that of the mammals, 
which class is now for the first time aptly 
designated Mammalia. The ordinal term 
Primates is substituted for Anthropo- 
morpha of the sixth and previous editions, 
the sloths (genus Bradypus) are removed 



from it, the genus Lemur is added, as a 
new genus, and the bats are transferred to 
it from the Ferae. A new order, Bruta, is 
made up of his former third order Agriae, 
now suppressed, and of such other ex- 
tremely heterogeneous elements as the ele- 
phant, the manatee, sloths, anteaters and 
the scaly anteaters. The order Feras con- 
sists of six properly associated genera; the 
armadillos, insectivores and bats, formerly 
included in it, being removed elsewhere. 
His fourth order, Bestise, is a new group, 
composed of the pigs, armadillos, opossums 
and insectivores. The fifth order, Glires, 
is a natural group, except for the inclusion 
of the genus Rhinoceros, now most strangely 
placed with the squirrels and mice. His 
sixth order, Pecora, is retained as in the 
previous editions, and is also a natural 
group. The seventh, Belluae, is a new 
ordinal group, consisting of the genera 
Equus and Hippopotamus, transferred 
from the here disrupted order Jumente of 
previous editions. The Cete, now removed 
by him from the fishes, . form his eighth 
and last order. This reconstruction of the 
ordinal groups is a great improvement ; five 
new genera are added, two old ones elimi- 
nated, and the number of species is in- 
creased from 140 to 185. In some of the- 
other classes there are similar radical, 
changes, but there is not time to refer to 
them-. 

The twelfth, and the last edition revised 
by the author, published in 1766, shows 
many improvements over the tenth. It is 
greatly increased in bulk through the addi- 
tion of many new genera and a large num- 
ber of new species. The classification is 
also judiciously modified at many points. 
Taking again the class of mammals for. 
illustration, the number of orders is re>»- 
duced from eight to seven, through the» 
suppression of the grossly unnatural order- 
Bestiae and the transference of its genei%. 
to other associations, with, however, the- 
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retrograde change of placing the in- 
sectivores and the genus Didelphis among 
the Ferae. The Glires are modified by the 
removal of the genus Rhinoceros to the 
order Belluae, and the addition to it of 
NoctUio, a genus of bats. The order Bruta 
is the same incongruous association of ele- 
phants, manatees, sloths and anteaters as 
in the tenth edition. 

The orders of mammals, as now left, 
correspond in several instances very nearly 
with those of our modern systems, notably 
the Primates, Glires, Pecora and Cete. The 
Ferae of the tenth edition corresponds to 
the modern Carnivora, but in the twelfth 
he made the mistake of putting back into 
it the marsupials and the insectivores. His 
order Belluae being essentially the modern 
suborder Perissodactyla, his order Bruta is 
the only grossly incongruous association of 
types. 

The only previous classification of mam- 
mals with which Linnaeus 's need to be com- 
pared is Ray's, published in 1693, whose 
system, taken as a whole, is far more arti- 
ficial than Linnaeus 's. Naturally there are 
some striking coincidences of grouping, and 
in the characters employed by the two au- 
thors. As to the latter, Eay so well cov- 
ered the field that there was little left for 
Linnaeus to add, since during the interval 
between Ray and Linnaeus not much was 
learned about the anatomy and relations of 
the ordinal groups of mammals. Doubtless 
Linnaeus was influenced, in his removal of 
the cetaceans from the fish to the mammal 
class, by the systems of his contemporaries, 
Klein (1751) and Brisson (1756), in which 
respect only are their systems better or less 
artificial than his. Inasmuch, however, as 
Brisson divided mammals into eighteen 
orders instead of seven, he escaped some of 
the grotesque combinations made by Lin- 
naeus; on the other hand, he gave undue 
emphasis to relatively unimportant dif- 
ferences. 



Linnaeus 's classification of birds is closely 
modelled upon that of Ray, and his de- 
partures from it are seldom improvements. 
His lack of knowledge of ornithology is 
strikingly apparent through his repeated 
association of very unlike species in the 
same genus, as where a penguin is com- 
bined with a tropic-bird to form his genus 
Phaethon, and another species of penguin 
with an albatross to form his genus Dio- 
medea. In the tenth edition, he recorded 
only about 550 species of birds; in the 
twelfth, this number was raised to nearly 
a thousand, mainly on the basis of Brisson 's 
great work, which appeared in 1760. The 
greater part were based on the writings of 
previous authors; probably less than one 
fourth of them being known to him from 
specimens. 

His class Amphibia contained four or- 
ders, of which the fourth consisted of car- 
tilaginous and other wholly unrelated 
fishes, and shows how slight was his ac- 
quaintance with the lower classes of verte- 
brates. His first order, Reptilia, includes 
such diverse animals as turtles, lizards, sal- 
amanders, frogs and toads. The snakes 
formed his second order Serpentes. 

His arrangement of the fishes was orig- 
inally based on that of Artedi, whose 'Ich- 
thyologia' Linnaeus published while so- 
journing in Holland in 1738, after Artedi 's 
untimely death by accidental drowning. 

His class Insecta is nearly equivalent to 
the modern subphylum Arthropoda, as it 
includes the Arachnida and the Crustacea. 

His class Vermes was the waste-basket of 
his system, including all the forms of ani- 
mal life that were neither vertebrates nor 
insects, which he distributed into five or- 
ders, some of them as heterogeneous in 
character as the class itself. The second 
order, Mollusca, comprised all sorts of soft- 
bodied animals, mostly marine, as slugs, 
sea-anemones, ascidians, holothurians, cut- 
tlefishes, starfishes, sea-urchins and jelly- 



June 21, 1907] 



SCIENCE 



959 



fishes. The animals now commonly known 
as Mollusca formed his third order Tes- 
tacea. 

It is not, however, just to judge Lin- 
naeus 's work by the standards of to-day. 
The above comparison of the zoological 
part of the 'Systema Naturae' with our 
present knowledge of animals is not to be 
taken as a disparagement; we merely note 
the progress of zoology during the last cen- 
tury and a half of the world's history. 
Linnaeus was a born systematist ; his energy 
and industry were enormous; his isolation 
promoted independence and originality. 
He devised new classifications, and thor- 
oughly systematized not only the knowledge 
of his predecessors, but the vast increment 
he himself added. He inspired his stu- 
dents with his own enthusiasm, taught them 
his own advanced methods, and influenced 
a goodly number of them to undertake nat- 
ural history explorations in distant and 
zoologically unknown parts of the world. 

In special lines of research he was far 
behind several of his contemporaries, no- 
tably Brisson in respect to both mammafs 
and birds. But he nearly doubled the 
number of known forms of reptiles, am- 
phibians and fishes, and increased many 
fold the number of species of coelenterates, 
on the basis of wholly new material gath- 
ered through his own efforts. 

Disgusted with the needlessly detailed 
accounts and repetitions that characterized 
the writings of most of his predecessors, 
he unfortunately adopted the extreme of 
condensation, thereby adding greatly to the 
difficulties of his successors in determining 
to just what forms the thousands of new 
names he introduced really belonged. 
Many of his species, based on the accounts 
given by previous authors, were also com- 
posite, often containing very diverse ele- 
ments. But this detracts little from his 
credit. As one of his appreciative biog- 



raphers has tersely put it: "He found biol- 
ogy a chaos; he left it a cosmos." 

Linnaeus 's beneficent influence upon biol- 
ogy was hardly less as a nomenclator than 
as a taxonomist. He not only invented a 
descriptive terminology for animals and 
plants, but devised a system of nomencla- 
ture at once simple and efficient, and which 
for a hundred and fifty years has been 
accepted without essential modification. 

Linnaeus divided the three kingdoms of 
nature into classes, the classes into orders, 
the orders into genera, the genera into 
species, under which latter he sometimes 
recognized varieties. Of these groups, as 
he understood them, he gave clear defini- 
tions, but they were in most cases much 
more comprehensive than the limits now 
assigned to groups of corresponding rank. 
His genera correspond in some cases to 
groups now termed orders, and frequently 
to the modern idea of family ; in some cases 
they contained species now placed in sep- 
arate orders. Prior to Linnaeus, these 
groups had less definite significance, and 
were often designated by a phrase instead 
of a single word. Species were indicated 
only by a cumbersome diagnosis, intended 
to express their chief distinctive characters. 
For this Linnaeus substituted a single word, 
an innovation the merits of which were at 
once almost universally recognized. But 
Linnaeus reached this solution of a grave 
inconvenience somewhat slowly, and not till 
1753 did he fully adopt the nomen triviale, 
when he introduced it into botany in his 
'Species Plantarum,' which is taken by 
botanists as the point of departure for the 
binomial system. In the following year, 
1754, he introduced it into zoology, using 
it throughout his 'Museum Adolphi Fri- 
derici' for all the animals catalogued or 
described in this superb work, namely, 39 
species of mammals, 23 of birds, 90 of rep- 
tiles and amphibians, 91 of fishes and 64 
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of invertebrates, or for an aggregate of 307 
species of animals. Four years later, in 
the tenth, or 1758 edition of his 'Systema 
Naturae, ' he adopted it for the whole animal 
kingdom, which date is now generally taken 
as the beginning of the binomial system for 
zoology. The importance and utility of 
this simple innovation in a matter of 
nomenclature are beyond estimate, and if 
Linnaeus had done nothing else for the ad- 
vancement of biology he would be entitled 
to a conspicuous niche in the temple of 
fame and to the gratitude of all subsequent 
workers in this field. He for the first time 
gave technical standing to the systematic 
names, both generic and specific, of all the 
plants and animals known at the dates 
when he introduced the nomen triviale into 
the nomenclature of botany and zoology. 

It is of interest in this connection to note 
the number of species of animals known to 
Linnaeus at the date of publication of the 
last edition of the 'Systema Naturae,' the 
number known to him personally, and the 
number recorded respectively from North 
America and from South America. 

Of mammals, the whole number of spe- 
cies recorded is 190, of which three fourths 
are based on the descriptions of previous 
authors. Only 48 were American — 12 from 
North America and 36 from South Amer- 
ica. The five North American mammals 
known to Linnaeus from specimens were 
the raccoon, star-nosed mole, common mole, 
flying squirrel and chipmunk. The num- 
ber of species at present known from North 
America is 600, excluding subspecies. The 
number for the world, including the extinct 
as well as the living, is about 10,000, as 
against less than 200 recorded by Linnaeus. 

Of birds about 925 are recorded of the 
15,000 known to-day. The 200 known from 
America are divided about equally between 
North America and South America, only 
50 of which were described from specimens. 

The amphibia and reptiles number col- 



lectively about 250, of which about one 
third are American, 40 per cent, of the 
latter being North American and 60 per 
cent. South American. The North Amer- 
ican include three salamanders, the box- 
turtle, the six-lined lizard, the blue-tailed 
lizard and 14 snakes. The greater part of 
the 20 North American species of reptiles 
and amphibians known to him personally 
were based on specimens transmitted by his 
former student, Dr. C. D. Garden, from the 
Carolinas, and on a few sent from Penn- 
sylvania by Peter Kalm, also one of his 
students. Thus the greater part of the 
snakes of the eastern United States became 
known to Linnaeus prior to 1766. 

About 500 species of fishes are recorded, 
of which 100 are American, divided about 
equally between North and South America. 
Forty of the nearly 60 North American 
species described are based on specimens 
sent from the Carolinas by Dr. Garden, the 
others mainly on specimens in the museum 
of King Frederic. 

There is not time to notice in detail the 
various classes of Ccelenterates. A few 
words about insects will serve as a general 
illustration for this phylum. Linnaeus re- 
corded about 2,400 species, the greater part 
of which he was the first to describe. About 
300,000 are now recognized. Of the insects 
known to him, 65 per cent, are recorded in 
the second (1761) edition of his 'Fauna 
Sueccia,' and many of the remainder are 
European, so that his knowledge of exotic 
species was exceedingly restricted. Of 
Coleoptera he recorded about 800 species; 
the number now known is estimated at 12,- 
000. Of Lepidoptera he recorded about 
800; 7,000 are now known from North 
America alone. Of Diptera he recorded 
278 species, of which 200 were from Swe- 
den; 12,000 are now known from North 
America. 

Linnaeus 's system of classification was 
based on a few external characters, and 
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was recognized by himself as artificial and 
provisional. It was intended only as a 
stepping-stone to better things, when the 
structure and affinities of animals should 
become better known. The statistics al- 
ready given indicate how limited was his 
knowledge of the world's fauna; his classi- 
fication of animals shows how little he knew 
of their structure, and how often he was 
misled by superficial resemblances. Yet 
his 'Systema Natural was the working 
basis of all naturalists for the next half 
century; 4 twelve editions were published 
during his lifetime, and it was later trans- 
lated into several of the continental lan- 
guages. To such an extent was it regarded 
as final by many subsequent naturalists that 
when his groups began to be changed and 
new genera interpolated it was deemed by 
some of them little less than sacrilege. 
When convenience demanded subdivision 
of the larger genera, owing to the great 
number of new species that had become 
known since 1766, it was quite common to 
consider the new groups as 'sections,' and 
to give them merely vernacular names, or, 
if their authors were bold enough to desig- 
nate them by Latin names, they were com- 
monly called subgenera. 

It was not till near the close of the 
eighteenth century that there arose a new 
class of naturalists, the anatomical school, 
led by the elder Geoffroy and G. Cuvier, 
who studied the internal structure of ani- 
mals as well as their external parts. It 
was, however, many years before the new 
systems began to displace or greatly to 

4 Turton, in his ' Life and Writings of LinnS,' 
says : " To this system may be justly applied the 
nervous observations of Dr. Johnson, in his de- 
lineation of the character of Shakespeare. ' The 
stream of time, which is continually washing 
away the dissoluble fabrics of other systems, 
passes without injury by the adamant of LinneV " 
— William Turton, ' A General System of Nature ' 
* * * by Sir Charles Linnfi, Vol. VII., 1806, p. 
[42]. 



modify the long-accepted and strongly in- 
trenched Linnaean methods of grouping 
animals. 

The great advance in biologic knowledge 
since the time of Linnaeus can not be easily 
measured; it can be suggested by noting 
the fact that comparative anatomy, embry- 
ology, histology, paleontology, evolutionism 
and many kindred lines of research have 
nearly all had their origin or principal 
development within the last century, all 
converging for the solution of the genetic 
relationships of animals and the origin of 
life. Linnaeus, in an oration delivered in 
1743, 5 held that each species of animal orig- 
inated from a single pair, citing as incon- 
trovertible proof the Mosaic account of the 
creation. It is indeed a long look back to 
the middle of the eighteenth century when 
his labors marked a new era in the history 
of biology. In commemorating to-day the 
two-hundredth anniversary of his birth, we 
honor ourselves by showing our esteem for 
the greatest naturalist of the eighteenth 
century. 

J. A. Allen 

6 In his oration ' De telluris habitabilis incre- 
mento,' delivered and first published in 1743 
and republished in 1744, and again in the second 
volume of the 'Amcenitates Academic*' in 1751, 
he" gives his reasons for believing: "That at the 
beginning to the world, there was created one 
single sexual pair of every species of living thing. 

" To the proofs of this proposition," he con- 
tinues, " I request those who are my auditors to 
lend a favourable ear and willing attention. 

" Our holy Faith instructs us to believe that 
the Divinity created a single pair of the human 
kind, one individual Male, the other Female: The 
sacred writing of Moses acquaint us that they 
were placed in the Garden of Eden, and that 
Adam there gave names to every species of animal, 
God causing them to appear before him. 

" By a sexual pair I mean one male, and one 
female in every species where the individuals dif- 
fer in sex: * * * — J. F. Brand's translation, in 
' Select Dissertations from the Amcenitates Aca- 
demics!,' 1781, pp. 75, 76. 



